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Fig.3 50
PRINT SCREEN

PRINTER NAME [ UNIVERSAL PRINTER DRIVER _|¥
NUMBER OF COPIES PROPERTY 202

PAGES [ |
50b PRINT CANCEL

PROPERTY . CANCEL

PRINTER SELECTION SCREEN

[P ADDRESS PRINTER NAME

010. 135. 100. 001 Printer_A
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o
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OK

NUMBER OF COPIES
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DOUBLE-SIDED PRINT /.| gINGLE-SIDED PRINT
SINGLE-SIDED PRINT

NUMBER OF PAGES PER .| SINGLE-SIDED 2 PAGES
SINGLE-SIDED SHEET

92a CANCEL
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Fig.4
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Fig.10
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UNIVERSAL DEVICE DRIVER AND DEVICE
CONTROL PROGRAM

CROSS REFERENCE TO RELATED
APPLICATION

This application claims prionity from Japanese Patent
Application No. 2010-264031filed on Nov. 26, 2010 and

Japanese Patent Application No. 2011-240889 filed on Nov.
2, 2011. The entire contents of each of these priority applica-
tions are incorporated herein by reference.

BACKGROUND

1. Technical Field

One or more aspects of the present invention relate to a
technology for allowing a plurality of users to share a univer-
sal device driver.

2. Description of the Related Art

A universal device driver that can control a plurality of
types of devices 1s known.

Generally, a universal device driver controls a plurality of
types of devices as follows. For example, a umiversal device
driver that 1s executed by an information processing appara-
tus causes a user to select a device to execute a function from
among devices which are connected to the mformation pro-
cessing apparatus such that they can communicate with the
information processing apparatus. The universal device
driver then causes the selected device to execute the function.

Generally, when using a universal device driver to execute
a function, it 1s not necessary that the user select a device
every time, and if the user wishes to select the same device as
previously selected, the user can cause the same device to
execute a function without the need to select the device.

SUMMARY

It a plurality of users share a universal device driver using
a signal computer, the following situation may be encoun-
tered. A certain user (user A) selects device A to execute a
function, and then another user (user B) selects device B to
execute a function. Thereafter, the user A again wishes to
cause the device A to execute a function.

In this case, 1f the user A executes a function without
selecting the device A because the user A does not know that
the control target of the universal device driver has been
changed to the device B by the user B, the function 1s executed
with the device B, which was not the intention of the user A.

Accordingly, the present specification discloses one or
more techniques for reducing the possibility that a function 1s
executed by devices other than by a device intended by a user
when a unmiversal device driver 1s shared by a plurality of
users.

The present specification discloses a universal device
driver that 1s executed 1n an information processing apparatus
using an operating system. The universal device driver causes
the information processing apparatus register a device as a
logical device with an association with a user and to set the
user’s default device to that logical device.

It 1s noted that the unmiversal device driver disclosed above
1s not restricted to a universal device driver that always reg-
isters a logical device when a user has caused a device to
execute a function by using the umversal device driver.

In another aspect, the present specification discloses a
device control program that 1s executed 1n an information
processing apparatus using an operating system, the device
control program including a universal device driver and a

10

15

20

25

30

35

40

45

50

55

60

65

2

default device setting program. The device control program
causes the information processing apparatus to register a
device as a logical device with an association with a user and
to set the user’s default device to that logical device. The
registration may be executed by one of the universal device
driver and the default device setting program, and the setting
processing may be performed by the default device setting
program.

It 1s noted that the device control program disclosed above
1s not restricted to a device control program that always reg-
isters a logical device when the user has caused a device to
execute a function by using the universal device driver.

The umiversal device driver disclosed 1n the specification
may be mmplemented 1n various modes, such as a device
control method, a storage medium storing therein the univer-
sal device driver, etc.

The device control program disclosed 1n the specification
may be mmplemented 1n various modes, such as a device
control method, a device control apparatus, a storage medium
storing therein the device control program, etc.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram schematically illustrating the
clectrical configuration of a personal computer according to a
first embodiment;

FIG. 2 schematically illustrates an example of a screen 1n
which a list of logical printers 1s displayed;

FIG. 3 1s a transition diagram illustrating screens displayed
when printing 1s performed by use of a universal printer
driver;

FIGS. 4 and 5 are flowcharts illustrating processing for
registering a logical printer and processing for setting a
default printer;

FIG. 6 schematically illustrates an example of a setting
storage file;

FIG. 7 1s a flowchart illustrating processing for setting a
default printer;

FIG. 8 schematically 1llustrates an example of a screen 1n
which a list of logical printers 1s displayed;

FIG. 9 schematically illustrates an example of a print
screen;

FIG. 10 1s a flowchart illustrating processing performed by
a universal printer driver according to a second embodiment;

FIG. 11 1s a block diagram schematically illustrating the
clectrical configuration of a personal computer according to a
third embodiment;

FIG. 12 1s a block diagram schematically illustrating the
clectrical configuration of a personal computer according to a
fourth embodiment; and

FIG. 13 schematically 1llustrates an example of a screen 1n
which a list of logical printers 1s displayed according to the
fourth embodiment.

DETAILED DESCRIPTION

It 1s noted that various connections are set forth between
clements 1n the following description. These connections are
described 1n general and, unless specified otherwise, may be
direct or indirect; this specification 1s not intended to be
limiting 1n this respect.

First Embodiment

A first embodiment of the present mmvention will be
described below with reference to FIGS. 1 through 9.

1. Configuration of Information Processing Apparatus

A personal computer (PC) 1 shown in FIG. 1 includes a
central processing unit (CPU) 11, aread only memory (ROM)
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12, a random access memory (RAM) 13, a display drive
circuit (drive circuit) 14, a universal serial bus (USB) inter-
face (USB I'F) 15, a network interface (NW I/F) 16, and a
storage unit 17. It 1s appreciated that the personal computer
PC 1 1s just one example of an information processing appa-
ratus with one or more processors. Additional examples
include handheld computing devices/tablets, smartphones,
internet appliances, and the like. For purposes of explanation,
the personal computer PC 1 1s used.

The CPU 11 executes various programs stored in the ROM
12 and the storage unit 17 so as to control the individual
components of the PC 1. In the ROM 12, various programs
and data executed by the CPU 11 are stored. The RAM 13 1s
used as a primary storage device for the CPU 11 to execute
various types ol processing.

The display drive circuit 14 1s a circuit for driving a display
device 18, such as a cathode ray tube (CRT) display, a liquid
crystal display, LED display, etc. and 1s connected to the
display device 18 via a cable.

The USB mterface 15 1s formed as a USB host interface
and 1s connected to an mput device 19, such as a mouse or a
keyboard, via a USB cable.

The network interface 16 1s connected to external devices,
such as printers 2, via a communication network 5 such that
the network 1nterface 16 can communicate with the external
devices.

The storage unit 17 1s a device that stores therein various
programs and data by use of a non-volatile memory, such as a
hard disk or a flash memory.

The storage unit 17 stores therein an operating system (OS)
31, application programs 32 (word processor, spreadsheet
soltware, 1image editing software, etc.), a universal printer
driver 33a (an example of a universal device driver), and a
default printer setting driver 336 (an example of a default
device setting program).

In this embodiment, as the OS 31, WINDOWS (regis-

tered), which 1s an OS produced by Microsoit Corporation, 1s
used. The OS 31 is not restricted to WINDOWS. Other

examples of operating system OS 31 include OS X by Apple
Inc. and GOOGLE CHROME OS by Google Inc.

In this embodiment, a plurality of users share the universal
printer driver 33a using the PC 1. A user name 1s assigned to
cach user, and each user logs in the OS 31 with its user name
so as to utilize the universal printer driver 33a.

2. Printer

The plurality of printers 2 (printers 2a through 2d,
examples ol devices) are devices for forming 1images on a
recording medium, such as paper, according to an electropho-
tographic system, an ink-jet system, etc. The plurality of
printers 2 may be the same type or different types. Hereinafter
if the printer 2 1s used 1n a singular form, 1t means one of the
printers 2a through 24d.

3. Logical Printer

It 1s possible to register logical printers (examples of logi-
cal devices) representing the printers 2 in the OS 31.

FIG. 2 schematically illustrates an example of a screen 41
on which a list of logical printers registered in the OS 31 1s
displayed. In the case of WINDOWS, the screen 41 on which
a list of logical printers 1s displayed corresponds to a “PRINT-
ERS and FAXES” viewer. The registered logical printers are
designated by 1cons 41a, and also, names assigned to the
logical printers are shown.

Printers supported by the umiversal printer driver 33a are
not only one type of printer. Accordingly, 1n the case of the
universal printer driver 33aq, as the logical printer correspond-
ing to the universal logical printer 334, the logical printer
representing the universal logical printer 33q itself 1s regis-
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4

tered, and the name indicating the universal logical printer
33a 1s assigned to that logical printer.

In a logical printer, information concerning a printer driver
used for controlling the printer 2 corresponding to the logical
printer and the port name of a communication port (for
example, a transmission control protocol/Internet protocol
(TCP/IP) port or a USB port) used for communicating with
the printer 2 are set. The port name specifies the printer 2
represented by the logical printer.

The registration of logical printers may be performed on
the “PRINTERS and FAXES” screen 41 by a manual opera-

tion performed by a user or by calling an application program
intertace (API) provided by the OS 31 {from a program.

Also, 1nthe OS 31, one of the logical printers may be set for
cach user as a printer which 1s normally used by the user (an
example of a default printer). The logical printer represented
by a printer icon 41a with a check mark 415 1s a printer which
1s set as the default printer (example of a default device) of the
user who 1s currently logging 1n the OS 31.

The setting of default printers may be performed on the
“PRINTERS and FAXES” screen 41 by a manual operation
performed by a user or by calling an API provided by the OS
31 from a program.

The logical printer which 1s set 1n the OS 31 as the default
printer 1s imtially displayed as the printer used for performing,
printing when the user displays a print screen 50 (see FIG. 3),
which will be discussed later.

4. Printer Control Program

As shown 1n FI1G. 1, the universal printer driver 33a and the
default printer setting program 336 form a printer control
program (an example of a device control program).

The unmiversal printer driver 334 1s a low-machine-depen-
dent printer driver that can control a plurality of types of
printers. The umiversal printer driver 33a causes the user to
select the printer 2 from among the printers 2 connected to the
PC 1 such that the printers 2 can communicate with the PC 1.
The unmiversal printer driver 33a then controls the PC 1 so that
the PC 1 executes processing for causing the selected printer
2 to perform printing.

Additionally, when the user causes the printer 2 to perform
printing by use of the universal printer driver 334, the univer-
sal printer driver 33q registers the logical printer representing
the printer 2 1n the OS 31, and also controls the PC 1 so that
the PC 1 requests the default printer setting program 335 to set
the logical printer representing the printer 2 1n the OS 31 as
the default printer for the user.

The default printer setting program 335 1s a program to be
executed as a resident program, which 1s called “service” 1n

the case of WINDOWS and is called “daemon’ 1n the case of
UNIX (registered). When the user logs in the OS 31, the
default printer setting program 3356 determines whether the
umversal printer driver 33a has requested the default printer
setting program 335 to set a default printer for the user. It the
umversal printer driver 33a 1s making such a request, the
default printer setting program 335 controls the PC 1 that the
PC 1 sets the logical printer registered by the universal printer
driver 33a as the default printer of the user.

4-1. Umversal Printer Driver

FIG. 3 1s a transition diagram illustrating screens displayed
when printing 1s performed by use of the universal printer
driver 33a.

In this case, 1t 1s assumed that the logical printer represent-
ing the universal printer driver 33a 1s set as the default printer
for the user who 1s currently logging in the OS 31.

The CPU 11 executes an application program 32 (herein-
after simply referred to as the “application 32”) so as to
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display a corresponding menu, and the user selects “PRINT”
on the menu. Then, the print screen 50 1s displayed by the
application 32.

As discussed above, the logical printer representing the
universal printer driver 33a 1s set as the default printer for the
user who 1s currently logging in the OS 31. Accordingly, the
name of the logical printer representing the umiversal printer
driver 33q 1s immtially displayed 1n the print screen 50.

In the state 1n which the universal printer driver 33a 1s
being selected, when the user clicks a “property” button 50a,
the umiversal printer driver 334 1s called from the application
32.

Upon being called from the application 32, the CPU 11 that
executes the universal printer driver 33a (hereinaiter simply
referred to as the “‘universal printer driver 334”) sends data to
all the printers 2 connected to the same subnet as the PC 1 by
broadcasting. More specifically, the universal printer driver
33a sends data which makes a request for information (IP
address, printer name, etc.) for speciiying the printer. Then,
on the basis of information returned in response to such a
request, the universal printer driver 33a searches for the print-
ers 2 connected to the subnet (printers 2 that can be controlled
by the umiversal printer driver 33a).

Then, the universal printer driver 33a displays a printer
selection screen 51 1n which a list of the names of the printers
2 1s displayed.

The user 1s then able to select one of the printers 2 on the
printer selection screen 51. When the user selects one of the
printers 2 and clicks an “OK” button 514, the selected printer
2 1s set as the printer 2 to be controlled by the universal printer
driver 33a. More specifically, the communication port for
communicating with the selected printer 2 1s set in the uni-
versal printer driver 33a.

The umiversal printer driver 33a then displays a print con-
dition setting screen 52 for allowing the user to set print
conditions. The user 1s then able to suitably set print condi-
tions on the print condition setting screen 52. When the user
clicks an “OK” button 52a on the print condition setting
screen 52, the display returns to the print screen 30.

When the user clicks a “PRINT” button 505, a print instruc-
tion 1s output from the application 32 to the universal printer
driver 33a.

FIGS. 4 and 5 are a flowchart illustrating processing for
registering a logical printer (an example of registration pro-
cessing) and a tlowchart illustrating processing for making a
request to set a default printer. This processing may be started
when a print mstruction 1s output from the application 32 to
the universal printer driver 33a after the user has clicked the
“PRINT” button 505 on the print screen 30.

This processing may be started when the “OK” button 524
1s clicked on the print condition setting screen 52.

A description will now be given of a case where a user (user
A) starts the universal printer driver 33a for the first time
among all users to cause the printer A to perform printing, and
then, another user (user B) logs 1n to cause the printer 2 to
perform printing by use of the universal printer driver 33a.

It 1s now assumed that the user (user A) starts the universal
printer driver 33a for the first time among all users so as to
cause the printer A to perform printing.

In S101, the umiversal printer driver 33a determines
whether the umiversal printer driver 33a has been started for
the first time among all users. This determination can be made
by making a determination whether “Printing Information” 1s

described 1n a “MACHINE_DATA” section of a setting stor-
age file 60 (see FIG. 6), which will be discussed later.

If the universal printer driver 33a has been started for the
first time among all users, i1t proceeds to step S102. In con-
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6

trast, 1f the universal printer driver 33a has not been started for
the first time, 1t proceeds to step S104. In this example, since
the user A has started the universal printer driver 334 for the
first time among all users, the universal printer driver 33qa
proceeds to step S102.

In step S102, the universal printer driver 33a writes infor-
mation concerning the printing operation this time (hereinai-
ter referred to as the “current printing operation”) in the
setting storage file 60 (an example of storage processing),
which will be discussed below.

FIG. 6 schematically 1llustrates an example of the setting
storage file 60. The setting storage file 60 includes the
“MACHINE DATA” section and a “UserName” section.

The “MACHINE DATA” section 1s a section in which

information concerning the current printing operation 1s writ-
ten. The mformation concerning the current printing opera-
tion includes print conditions (PrintSetting) which have been
set by the user (user A) who has instructed to perform the
printing operation with use of the universal printer driver 33a,
the printer name (ModelName) of the printer 2 that has per-
formed the printing operation, the user name of the user
(UserName, an example of user ID information), the IP
address of the printer 2 (IPAddress) that has performed the
printing operation, etc. The printer name and the IP address
are examples of device information.

The “UserName™ section 1s a section which 1s created for
cach user. The user name of the user 1s written into “User-
Name”. When the universal printer driver 33a has been
started for the first time among all users, no data 1s written 1n
the “UserName™ section. The “UserName” section will be
discussed while referring to step S110.

In step S103, the universal printer driver 33a generates a
print command on the basis of the print instruction that has
been output from the application 32 and the print conditions
that have been set on the print condition setting screen 52, and
outputs the generated print command to the printer 2 which 1s
set as a control target (which has been selected on the printer
selection screen 51). The universal printer driver 33a then
completes the processing.

Then, 1t 1s assumed that user B logs in to cause printer B to
perform printing by use of the universal printer driver 33a. In
this case, the result of step S101 1s NO, and then, the universal
printer driver 33a proceeds to step S104.

In step S104, the universal printer driver 33a determines
whether the current login user 1s the same user as the user who
instructed the printer 2 to perform printing by use of the
umversal printer driver 33a for the previous time (heremafter
such a user 1s referred to as the “previous user™).

More specifically, the universal printer driver 33a reads out
the user name from the “MACHINE_DATA” section as the
user name of the previous user, and 11 the user name coincides
with the user name of the current login user, the universal
printer driver 33a determines that the two users are the same
user.

I1 the current login user 1s the same as the previous user, the
umversal printer driver 33a proceeds to step S102. It the
current login user 1s different from the previous user, the
umversal printer driver 33a proceeds to step S105. In this
example, since the user B 1s different from the user A, the
umversal printer driver 33a proceeds to step S105.

In step S105, the universal printer driver 33a determines
whether the previous user (user A) satisfies predetermined
conditions. This will be more specifically described below.

Among users using the umversal printer driver 334, there
may be some users who temporarily use the universal printer
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driver 33a. In this case, 11 the logical printers for all the users
are registered, some logical printers are unnecessarily regis-
tered.

Thus, 1f a user who has instructed the printer 2 to perform
printing by use of the universal printer driver 33a 1s a user that
satisflies predetermined conditions, the universal printer
driver 33a registers the logical printer representing the printer
2 in the OS 31. I the user 1s not a user that satisfies predeter-
mined conditions, the universal printer driver 33a does not

register the logical printer representing the printer 2 1n the OS
31.

In this case, a user that satisfies predetermined conditions
1s, for example, a user whose user name 1s registered in the
universal printer driver 33a. For example, since a main user of
the PC 1 frequently uses the universal printer driver 33a, the
user name of the main user of the PC 1 1s registered in the
universal printer driver 33a. Users other than the main user do
not frequently use the universal printer driver 33a, and thus,
the user names of such users are not registered in the universal
printer driver 33a. It 1s thus possible to reduce the possibility
that unnecessary printers are registered.

The usage history for each user may be recorded, and users
who have used the universal printer driver 33q many times or
users who have frequently used the universal printer driver
33a for a certain period lately may be users that satisiy pre-
determined conditions.

If the previous user satisiies predetermined conditions, the
universal printer driver 33a proceeds to step S106. If the
previous user does not satisiy predetermined conditions, the
universal printer driver 33a proceeds to step S102.

In step S106, the universal printer driver 33a reads the
printer name (Printer_A) written in the “MACHINE_DATA”
section as the printer name of the printer 2 (hereinaiter
referred to as the “previous printer 27) that has performed
printing in response to an mstruction of the previous user.

In step S107, the unmiversal printer driver 33aq determines
whether the previous printer 2 satisfies predetermined condi-
tions. This will be more specifically described below.

Among the printers 2 that have been used, there may be
some printers 2 that have been temporarily used. In this case,
if the logical printers of all the printers 2 are registered, some
logical printers are unnecessarily registered.

Thus, 11 the previous printer 2 satisfies predetermined con-
ditions, the unmiversal printer driver 33a registers the logical
printer representing the previous printer 2 1n the OS 31. If the
previous printer 2 does not satisty predetermined conditions,
the universal printer driver 33a does not register the logical
printer representing the previous printer 2.

A printer that satisfies predetermined conditions may be a
printer whose IP address has been directly input and selected
by the user on the printer selection screen 51. Although 1t 1s
not shown 1 FIG. 3, on the printer selection screen 31, the
user can select the printer 2 from the list of the printers 2, and
can also directly input the IP address to select the printer 2.

The reason for determining the printer 2 whose IP address
has been directly input and selected by the user to be a printer
that satisfies predetermined conditions 1s as follows. The
printer 2 which has been selected by the user to take the
trouble to 1nput the IP address may be an important printer for
the user, and thus, the possibility that the user will use the
printer 2 to perform printing 1s high.

A printer that satisfies predetermined conditions may be a
printer that has been used for a certain period lately. It 1s less
likely that a printer that has not been used for a certain period
lately will be used again, and thus, 1f the logical printer of
such a printer 1s registered, 1t may be unnecessarily registered.
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A printer that satisfies predetermined conditions may be a
printer that has been used for a certain number of times for a
certain period lately (a frequently used printer). It 1s less
likely that a printer which has been used less frequently will
be used again, and if the logical printer of such a printer 1s
registered, 1t may be unnecessarily registered.

I1 the previous printer 2 satisfies predetermined conditions,
the universal printer driver 33a proceeds to step S108. If the
previous printer 2 does not satisiy predetermined conditions,
the unmiversal printer driver 33a proceeds to step S102.

In step S108, the universal printer driver 33a determines
whether the logical printer representing the previous printer 2
has already been registered 1n the OS 31.

More specifically, the umiversal printer driver 33a gener-
ates a name to be assigned to the logical printer representing
the printer 2 according to a predetermined naming conven-
tion. For example, the universal printer driver 33a generates a
character string (User_A_Printer_A) by connecting the user
name (in this case, User_A) of the previous user and the
printer name (1n this case, Printer_A) of the previous printer
withuse of “_"", and sets the character string as the name of the
logical printer.

Then, the umiversal printer driver 33a determines whether
a logical printer having the same name as the generated name
(User_A_Printer_A) has already been registered in the OS
31. If such a logical printer has not been registered 1n the OS
31, the universal printer driver 33a determines that the logical
printer representing the previous printer 2 has not yet been
registered and proceeds to step S109. If the logical printer
representing the previous printer 2 has already been regis-
tered, the universal printer driver 33a proceeds to step S111.

Instead of the above-described determination made 1n step

S108, the setting file may be referred to so as to determine
whether information written in the “MACHINE DATA” sec-

tion coincides with information written 1n the “UserName”
section.

In step S109, the umiversal printer driver 33a registers the
logical printer representing the previous printer 2 inthe OS 31
(an example of registration processing for logical devices). In
this case, the universal printer driver 33a assigns the name
(User_A_Printer_A) generated 1n step S108 to the logical
printer.

In this case, as discussed above, information concerning,
the printer driver or the port name of the communication port
may be set 1n the logical printer. The universal printer driver
33a sets, 1n the registered logical printer, information con-
cerning the universal printer driver 33a as the information
concerning the printer driver and sets the name of the com-
munication port for communicating with the previous printer
2 as the name of the communication port.

In step S110, the universal printer driver 33a stores infor-
mation concerning the previous printing operation (printing
by the user A).

More specifically, the universal printer driver 33a first cre-
ates a “UserName” section for the previous user 1n the setting
storage file 60.

Then, the universal printer driver 33a copies the content of
the “MACHINE DATA” section 1into the “UserName” sec-
tion of the previous user.

Then, the universal printer driver 33a writes the name
(User_A_Printer_A) of the logical printer registered 1n step
S109 1nto the logical printer name (PrinterFriendlyName) of
the “UserName” section.

“PrintSetting” written 1n the “UserName” section refers to
default print conditions of the logical printer. Accordingly,
when the previous user (user A) logs in again to set print
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conditions on the print condition setting screen 52, the default
print conditions set by the previous user (user A) are dis-
played.

In step S111, the umiversal printer driver 33a requests the
default printer setting program 335 to set the logical printer
registered 1n step S109 as the default printer of the previous
user (user A).

Alternatively, 1f 1t 1s determined 1n step S108 that the logi-
cal printer representing the previous printer 2 has already
been registered 1n the OS 31, the unmiversal printer driver 334
requests the default printer setting program 335 to set the
registered logical printer as the default printer for the previous
user (user A).

Such a request may be made 1n various manners. For
example, the user name (User_A) of the previous user and the
name (User_A_Printer_A) of the logical printer may be writ-
ten 1to a predetermined file (hereinaiter referred to as the
“setting request file”) 1 association with each other. Alterna-

tively, the API provided by the default printer setting program
335 may be called.

In a case where a request 1s made by writing the user name
and the name of the logical printer into the setting request file,
if the user name of the previous user has already been written
in the setting request file, the name of the logical printer
assigned to the user name 1s overwritten by the name of the
new logical printer.

If 1t 1s determined 1n step S104 that the previous user and
the current login user are the same user, or if operations in
steps S105 through S111 are completed, the universal printer
driver 33a proceeds to step S102. The “MACHINE_DATA”
section 1s overwritten by information concerning the current
printing operation (printing performed by user B).

4-2. Default Printer Setting Program

FIG. 7 1s a flowchart illustrating processing for setting a
default printer (an example of setting processing). This pro-
cessing 1s started when a user logs 1 the OS 31.

A description will be given below, assuming that the uni-
versal printer driver 33a has requested the default printer
setting program 33b to set a default printer by writing a user
name and the name of a logical printer into the above-de-
scribed setting request file.

In step S201, the CPU 11 that executes the default printer
setting program 335b (heremafter simply referred to as the
“default printer setting program 335”) determines whether
the default printer setting program 335 has been requested to
set a default printer for a current login user.

More specifically, for example, 11 the user name of a current
login user 1s written 1n the setting request file, the default
printer setting program 335 determines that the default printer
setting program 335 has been requested to set a default
printer. If the user name of the current login user 1s not written
in the setting request file, the default printer setting program
33bH determines that such a request has not been made.

For example, 1f the user A logs 1n again after the user B has
logged off, the user name (User_A) of the user A 1s written 1n
the setting request file, and thus, the default printer setting
program 335 determines that the default printer setting pro-
gram 335 has been requested to set a default printer.

If the setting of a default printer 1s requested, the default
printer setting program 335 proceeds to step S202. If the
setting of a default printer 1s not requested, the default printer
setting program 335 completes the processing.

In step S202, the default printer setting program 335 reads
out the name (User_A_ Printer_A) of the logical printer asso-
ciated with the user name (User_A) of the current login user
from the setting request file, and sets the logical printer pro-
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vided with the name (User_A_Printer_A) 1n the OS 31 as the
default printer for the current login user (user A).

After setting the default printer for the user, the default
printer setting program 335 may delete the user name of the
user and the name of the logical printer associated with the
user name from the setting request file.

The default printer has been set as described above.

It 1s now assumed that the users A, B, and C log 1n, 1n this
order, to perform printing by using the universal printer driver
33a. In this case, when the user C has performed printing by
using the universal printer driver 33a, a request to set a default
printer for the user A and a request to set a default printer for
the user B have already been written in the setting request file.
In this manner, requests for setting a default printer for a
plurality of users can be written 1n the setting request file.

Then, 1f the user B logs 1n after the user C, a default printer
1s set for the user B prior to the user A. In this manner, the
order 1n which a default printer 1s set does not necessarily
coincide with the order in which the setting of a default printer
1s requested.

5. Advantages

According to the printer control program of the first
embodiment of the present invention, when a user causes the
printer 2 to perform printing by using the universal printer
driver 33a, the OS 31, which can set a default printer for each
user, sets the logical printer representing the printer 2 as a
default printer for the user.

It 1s now assumed that after the user A has caused the
printer 2a to perform printing by using the universal printer
driver 334, the user B causes the printer 25 to perform printing
by using the universal printer driver 33a, so that the control
target of the universal printer driver 33a has been changed
from the printer 2a to the printer 25b.

In this case, when the user A logs 1n again, the printer 2a
that has performed printing for the previous time 1s set as the
default printer for the user A. Accordingly, when the user A
displays the “PRINTERS and FAXES” screen 41 after log-
ging in, as illustrated in FIG. 8, the printer 1con 41a repre-
senting the logical printer provided with the name “User
A_Printer_A” 1s shown, and the printer icon 41a 1s provided
with the check mark 415 indicating that the logical printer 1s
a default printer.

When the user A displays the print screen 50, the printer
name “User_A_Printer_ A’ 1s imtially displayed, as shown in
FIG. 9, since “User_A_Printer_A” 1s set as the default printer
for the user A. Thus, even if the user A performs printing
without selecting the printer 2 on the print screen 50, the user
A can cause the printer 2a to perform printing as the previous
time.

As described above, according to the printer control pro-
gram of the first embodiment, when a plurality of users share
the universal printer driver 33a, the possibility that the print-
ers 2 other than the printer 2 intended by a user perform
printing can be reduced.

Additionally, according to the printer control program of
the first embodiment, even 1f the user A (an example of a first
user) causes the printer 2a to perform printing by using the
umversal printer driver 33a, the logical printer representing
the printer 2a 1s not registered unless the user B (an example
ol a second user) causes the printer 2 to perform printing by
using the universal printer driver 33a. Thus, the possibility
that logical printers are unnecessarily registered can be
reduced.

Also, according to the printer control program of the first
embodiment, when the user A (first user) logs in the OS 31
again, the default printer for the user A 1s set. This 1s because
the default printer for the user A cannot be set while the user
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B (second user) 1s logging in the OS 31, depending on the type
of OS 31. With this arrangement, even 1f the OS 31 1s not
configured to set the default printer for the user A while the
user B 1s logging 1n, 1t 1s still possible to set the default printer
for the user A.

Also, according to the printer control program of the first
embodiment, the user name of the user that has caused the
printer 2 to perform printing 1s included in the name of the
logical printer. It 1s thus possible to 1dentily for which user the
registered logical printer is set as the default printer.

Also, according to the printer control program of the first
embodiment, if the logical printer representing the printer 2
that has caused to perform printing by the user using the
universal printer driver 33 has already been registered, 1t 1s not
registered again. Accordingly, 1t 1s possible to inhibit the
logical printer representing the same printer from being reg-
istered more than once.

Also, according to the printer control program of the first
embodiment, if the user that has caused the printer 2 to per-
form printing by using the universal printer driver 33a does
not satisly predetermined conditions, the logical printer rep-
resenting the printer 2 1s not registered in the OS 31. Thus,
logical printers are not unnecessarily registered.

Also, according to the printer control program of the first
embodiment, 11 the printer 2 that has performed printing by
the user using the universal printer driver 33a does not satisiy
predetermined conditions, the logical printer representing the
printer 2 1s not registered 1n the OS 31. Thus, logical printers
are not unnecessarily registered.

Second Embodiment

A second embodiment of the present invention will be
described below with reference to FIG. 10.

In the first embodiment, the registration of a logical printer
1s performed by the universal printer driver 33a, and the
setting of a default printer 1s performed by the default printer
setting program 33b. In the second embodiment, however, the
universal printer driver 33a performs both registration for a
logical printer and setting for a default printer.

FI1G. 10 1s a flowchart illustrating processing performed by
the universal printer driver 33a according to the second
embodiment. In FIG. 10, processing operations substantially
the same as those 1n the first embodiment are designated by
like step numbers, and an explanation thereof 1s thus omatted.

In step S301, the unmiversal printer driver 33a determines
whether a current login user satisfies predetermined condi-
tions. If the user satisfies predetermined conditions, the uni-
versal printer driver 33a proceeds to step S302. If the user
does not satisty predetermined conditions, the universal
printer driver 33a proceeds to step S103.

In step S302, the unmiversal printer driver 33aq determines
whether the printer 2 selected by the user satisfies predeter-
mined conditions. If the printer 2 satisfies predetermined
conditions, the universal printer driver 33a proceeds to step
S303. If the printer 2 does not satisty predetermined condi-
tions, the universal printer driver 33a proceeds to step S103.

In step S303, the unmiversal printer driver 33a determines
whether the logical printer representing the printer 2 selected
by the current login user has been registered 1n the OS 31. IT
the logical printer has not been registered, the universal
printer driver 33a proceeds to step S109. If the logical printer
has been registered, the universal printer driver 33a proceeds
to step S303.

In step S304, the universal printer driver 33a stores 1nfor-
mation concerning the current printing operation.

More specifically, for example, the universal printer driver
33a writes information concerning the current printing opera-
tion 1nto the “UserName™ section of the current login user,
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and the name of the logical printer registered 1n step S109 1nto
the logical printer name of the “UserName™ section.
In the second embodiment, it 15 not necessary to store

information concerning the previous printing operation, and
thus, the “MACHINE_DATA” section 1s substantially unnec-

essary.

In step S305, the universal printer driver 33a sets the logi-
cal printer registered 1n step S109 or, 111t 1s determined 1n step
5303 that the logical printer representing the printer selected
by the user has already been registered in the OS 31, sets the
logical printer that has been registered 1n the OS 31 as the
default printer for the current login user.

According to the universal printer driver 33a of the second
embodiment described above, when a plurality of users share
the universal printer driver 33a, the possibility that printers
other than a printer intended by the user execute functions can
be reduced.

Additionally, according to the universal printer driver 33a
ol the second embodiment, since both registration of a logical
printer and setting of a default printer are performed by the
umversal printer driver 334, the program configuration can be
simplified.

Third Embodiment

A third embodiment of the present mvention will be
described below with reference to FIG. 11.

In FIG. 11, a system similar to that of FIG. 1 1s described.
Similar elements are represented by common labels. FIG. 11
includes server 1101. Server 1101 connects to User A 3 and
to User_B 4. For each user, the server 1101 provides a remote
desktop connection as known 1n the art (for example, remote
desktop applications provided by Citrix Systems, Inc.). Net-
work interfaces 16 A and 16B are represented as two different
devices. Network interface 16 A 1s shown connecting to com-
munication network 5. Network interface 16B 1s shown con-
necting to User_A 3 and User_B 4 via a second communica-
tion network 7. Optionally, the network interfaces 16 A and
16B may be combined into a single network interface that
communicates with both communication network S support-
ing printers 2 and communication network 7 supporting the
User A 3 and User B 4 devices.

User A 3 and User B_4 represent devices providing
remote login connections from a first user and a second user.
The physical device via which each of the first user and the
second user can be a PC as described above or can be any
known device through which a remote desktop connection

can be established (including, for example, desktops, note-
books, netbooks, PDAs, smartphones, tablet computing
devices, net appliances, and related computing devices).

With respect to the User_A 3 device, a user logs into server
1101 (with known authentication procedures) and 1s provided
a remote desktop through which to interact with the OS and
applications of server 1101. Similarly, with respect to the
User_B 4 device, another user logs into server 1101 (with
known authentication procedures) and 1s provided a remote
desktop for that user through which to interact with the OS
and applications of server 1101.

In the remote desktop implementations, 1ssues (described
above with respect to PC 1) may arise when different users
use a common universal printer driver 33a to connect to their
desired printers. In this third embodiment, the procedures
described above 1n the first and second embodiments may be
applied to remote desktop connections provided by server
1101.

The display of the list of logical printers provided 1n the
third embodiment 1s similar to screen 41 shown 1n FIG. 8.
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Fourth Embodiment

A fourth embodiment of the present invention will be
described below with reference to FIG. 12.

In FIG. 12, a system similar to that of FIG. 1 1s described.
Similar elements are represented by common labels. FI1G. 12

relates to a user logging mnto server 1101 with different
devices.

FIG. 12 includes server 1101. Server 1101 connects to
User A 3 and to User B 4. For each user, the server 1101
provides a remote desktop connection as known 1n the art (for
example, remote desktop applications provided by Citrix
Systems, Inc.).

The two user devices that log into server 1101 are desig-
nated as User A Device 1 8 and User A Device 2 9. The
user may log into server 1101 on both devices simultaneously
or alternatively, as desired or as restricted by by authentica-
tion protocols of server 1101. The physical devices for User_
A Device 1 8 and User A Device 2 9 can be PCs as
described above or can be any known device through which a
remote desktop connection can be established (including, for
example, desktops, notebooks, netbooks, PDAs, smart-
phones, tablet computing devices, net appliances, and related
computing devices).

Withrespectto User_A_Device_1 8, a user logs into server
1101 with a first device (with known authentication proce-
dures) and 1s provided a remote desktop for that first device
through which to interact with the OS and applications of
server 1101. Similarly, with respect to User_A_Device_2 9,
the users logs mto server 1101 with a second device (with
known authentication procedures) and 1s provided a remote
desktop for that second device through which to interact with
the OS and applications of server 1101.

In the remote desktop implementations, 1ssues (described
above with respect to PC 1) may arise when different users
use a common universal printer driver 33q to connect to their
desired printers. In this fourth embodiment, the procedures
described above 1n the first, second, and third embodiments
may be generally applied to remote desktop connections for
different devices for a single user provided by server 1101
with the following items. For example, the server 1101 1s
configured to distinguish between the first and second device
of the user. This may be performed, for example, by the server
placing a cookie on the user’s device (for instance, when
using a browser-based plug-in to mitiate the remote desktop
connection) and subsequently reading the cookie to assign the
default printer, obtaining the MAC address of the user’s
device, and the like. Alternatively or additionally, the device
(User_A_Device_1 and User_A_Device_2) may be config-
ured to 1dentity itself to server 1101 based on 1ts own device
information in addition to the user ID information (as
described with respect to FIG. 6 of the first, second, and third
embodiments). Further, the user’s login credentials may also
include additional credential information to identify from
which user device the user 1s connecting to the remote desk-
top. For example, the user may be asked to designate a domain
(e.g., a standard domain or a domain for mobile devices), a
workgroup (e.g., a standard work group or a work group for
mobile devices), a separate personal i1dentification number
(e.g., a PIN) designating the user’s device, and the like.

Further, setting storage file 60 may be modified to include
additional information so as to identily the device used by the
user (or only to differentiate between the user’s devices). This
additional information may include one or more of the
device’s MAC address, the additional user credential login
information, and the like.

FI1G. 13 schematically 1llustrates an example of a screen in
which a list of logical printers 1s displayed in the fourth
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embodiment. Here, screen 42 displays a list of logical printers
registered 1n the OS 31. In the case of WINDOWS, the screen
42 on which a list of logical printers 1s displayed corresponds
to a “PRINTERS and FAXES” viewer. The registered logical
printers are designated by icons 42q, and also, names
assigned to the logical printers are shown. For example,
screen 42 lists Printer A, Printer B, Printer C, the universal
printer driver, User_A_Device 1_Printer_ A, and User A_
Device_2_ Printer_B. The default printer 1s additionally 1den-
tified by a checkmark 426. Other operating systems may
identify the default viewer differently.

Specifically, with respect to the process of FIGS. 4-5 of the
first embodiment applied to the fourth embodiment, step
S101 would determine whether the universal printer driver
has been started for the first time among all devices among all
users. Step S104 would determine whether the current login
user device 1s the same user device as the previous user
device. Step S105 would determine whether the previous user
device satisfies the predetermined conditions. Step S110
would store information concerning the previous printing as
information unique to the previous user device. Step S111
would make a request to set the registered logical printer as
the default printer for the previous user device.

Next, with respect to the process of FIG. 7, step S201
would determine if the setting of a default printer for the
current login user device has been requested. Step S202

would set the default printer for the current login user device
in the OS.

With respect to the process of FIG. 10 of the second
embodiment, step S301 would determine whether the current
login user device satisfies predetermined conditions. Step
S305 would set the registered logical printer as the default
printer for the current login user device.

MODIFIED

EXAMPLES

Aspects of the present invention are not restricted to the
foregoing embodiments described with reference to the
accompanying drawings. Various modifications may be
made, and, for example, the following modifications may be
made, and such modified examples are also included in the
scope of the present invention.

First Modified Example

Although 1n the above-described embodiments the regis-
tration ol a logical printer 1s performed by the universal
printer driver 334, it may be performed by the default printer
setting program 335.

For example, when the user A causes a printer to perform
printing by using the universal printer driver 33a, the univer-
sal printer driver 33a may request the default printer setting
program 335 to register the logical printer, and 1n response to
this request, the default printer setting program 335 may
register the logical printer in the OS 31.

In this case, while the user A 1s logging 1n, the default
printer setting program 335 may immediately register the
logical printer. Alternatively, when the user B causes a printer
to perform printing by using the universal printer driver 33a,
the default printer setting program 335 may register the logi-
cal printer. Alternatively, when the user A logs 1n again, the
default printer setting program 335 may register the logical
printer.

When the user A logs off and the user B causes a printer to
perform printing by using the universal printer driver 334, the
umversal printer driver 33a may request the default printer
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setting program 335 to register the logical printer represent-
ing the printer 2 that has performed printing by the user A.

In this case, while the user B 1s logging 1n, the default
printer setting program 335 may immediately register the
logical printer. Alternatively, when the user A logs in again,
the default printer setting program 335 may register the logi-
cal printer.

The universal printer driver 33a may request a program

other than the default printer setting program 335 to register
the logical printer.

Second Modified Example

In the first embodiment, when the user B causes the printer
2 to perform printing by using the universal printer driver 33a
after the user A (first user) has performed printing by using the
universal printer driver 33a, the universal printer driver 33a
registers the logical printer representing the printer 2. How-
ever, even 1f the user B causes the printer 2 to perform printing
by using the universal printer driver 334, 11 the printer 2 that
has performed printing by the user A 1s the same printer 2 that
has performed printing by the user B, the logical printer
representing the printer 2 does not have to be registered. This
1s because the printer 2, which 1s the control target of the
universal printer driver 33a, has not been changed.

In this case, 1f for example, the user C causes the different
printer 2 to perform printing by using the universal printer
driver 33a, the logical printer representing the printer 2 that
has performed printing by the user A and the user B may be
registered, and a request may be made to set the registered

logical printer as the default printer for the user A and the user
B.

Third Modified Example

In the foregoing embodiments, information concerning the
universal printer driver 33a 1s set 1n a registered logical
printer. However, if a dedicated printer driver, which has been
developed specially for the printer 2 that performs printing by
a user using the universal printer driver 33a, 1s 1installed in the
PC 1, information concerning the dedicated printer driver
may be set 1n the logical printer.

It 1s now assumed that the user A has caused the printer 2a
to perform printing by using the universal printer driver 334
and has logged off, and then, the user A logs 1 again to click
the “PRINT” button 5056 without selecting the printer in the
print screen 50. In this case, with the above-described modi-
fication, the dedicated printer driver 1s called to cause the
printer 2a to perform printing. That 1s, 1n this case, too, the
user A 1s able to perform printing by use of the printer 2a that
1s intended by the user.

Fourth Modified Example

In the foregoing embodiments, if the user 1s not a user that
satisiies predetermined conditions, the logical printer repre-
senting the printer used by the user 1s not registered 1n the OS
31. However, regardless ol whether the user 1s a user that
satisiies predetermined conditions, the logical printer repre-

senting the printer used by the user may be registered in the
OS 31.

Fifth Modified Example

In the foregoing embodiments, 1f the printer 1s not a printer
that satisfies predetermined conditions, the logical printer
representing the printer 1s not registered 1n the OS 31. How-
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ever, regardless of whether the printer 1s a printer that satisfies
predetermined conditions, the logical printer representing the
printer may be registered in the OS 31.

Si1xth Modified Example

In the first embodiment, 1f a logical printer provided with
the same name as the generated name has already been reg-
istered 1n the OS 31, that logical printer 1s not registered, and
the already registered logical printer 1s set as the default
printer.

Additionally, even 1f the name provided for a logical printer
1s different from the generated name, if the logical printer
representing the same printer as the printer specified by the
printer name read in step S106 has already been registered,
that logical printer does not have to be registered, and the
already registered logical printer may be set as the default
printer. Accordingly, it 1s possible to inhibit the logical printer
representing the same printer 2 from being registered more
than once.

Seventh Modified Example

In the foregoing embodiments, devices have been
described through illustration of printers by way of example.
However, the devices may be fax machines or so-called mul-
tifunction printers having copying functions, print functions,
scan functions, etc.

Eighth Modified Example

In the third embodiment, the information collected and
stored 1n user setting file 60 1s device-independent. For
instance, the user can log 1nto server 1101 using any device
and 1its login credentials are used by server 1101 to set the
default printer. Alternatively, the third and fourth embodi-
ments may be combined such that all users’ information
stored 1n setting file 1101 may be device-dependent and user-
dependent. Here, the default printer would be based on any
given user’s device (similar to that of the fourth embodiment)
but also applied across all users.

What 1s claimed 1s:

1. A non-transitory storage medium storing therein a uni-
versal device driver that 1s configured to be executed 1n an
information processing apparatus using an operating system
useable by a first user and a second user, wherein the nfor-
mation processing apparatus 1s configured to communicate
with a first device and a second device, and the universal
device driver, when executed, causes the information pro-
cessing apparatus to:

recerve a lirst request from the first user, the first request

representing designation of the first device;

alter recerving the first request from the first user, register

a first logical device associated with the first device
represented 1n the first request from the first user;

set the registered first logical device as a default device for

the first user 1n the operating system;
recetve a second request from the second user, the second
request representing designation of the second device;

alter receiving the second request from the second user,
register a second logical device associated with the sec-
ond device represented in the second request from the
second user; and

set the registered second logical device as a default device

for the second user 1n the operating system.

2. The non-transitory storage medium according to claim
1, wherein, when the first user satisfies predetermined condi-
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tions, the first logical device representing the first device 1s
registered 1n the operating system.
3. The non-transitory storage medium according to claim
1, wherein, when the first device satisfies predetermined con-
ditions, the first logical device associated with the first user
representing the first device 1s registered in the operating
system.
4. The non-transitory storage medium according to claim
1, wherein a name including i1dentification information con-
cerning the first user 1s provided for the first logical device.
5. The non-transitory storage medium according to claim
1, wherein the universal device driver further causes the infor-
mation processing apparatus to:
determine whether another request from the first user rep-
resents designation of the first device; and
when 1t 1s determined that the another request represents
the designation of the first device, set the first logical
device as the default device for the first user.
6. The non-transitory storage medium according to claim
1, wherein the universal device driver includes at least one of
a printing function, a scanning function, and a faxing func-
tion.
7. The non-transitory storage medium according to claim
1, wherein the first logical device 1s registered 1in association
with the first device and the universal device driver.
8. The non-transitory storage medium according to claim
1, wherein the second logical device 1s registered 1n associa-
tion with the second device and the universal device driver.
9. The non-transitory storage medium according to claim
1, wherein the first logical device 1s registered 1n association
with the first device and a first dedicated device driver for the
first device.
10. The non-transitory storage medium according to claim

1, wherein the second logical device 1s registered 1n associa-
tion with the second device and a second dedicated device

driver for the second device.
11. The non-transitory storage medium according to claim

1,

wherein the universal device driver causes the information
processing apparatus to:

determine, after receiving the first request from the first
user, whether the first logical device associated with the
first device has previously registered in the operating
system; and

when it 1s determined that the first logical device associated
with the first device has previously registered, set the
registered first logical device as the default device for the
first user.

12. The non-transitory storage medium according to claim

1,
wherein the universal device driver causes the information
processing apparatus to:
store 1n a storage unit, when receiving the first request from
the first user, first device information concerning the first
device;
register in the operating system, when receiving the second
request from the second user different from the first user
aiter the first user logged oif from the operating system,
the first logical device associated with the first device
indicated by the device information stored in the storage
unit; and
set the registered first logical device as the default device
for the first user when the first user has logged 1n the
operating system again after the first user logged off
from the operating system.
13. A non-transitory storage medium storing therein a
device control program that 1s configured to be executed 1n an
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information processing apparatus using an operating system
useable by a first user and a second user, the device control
program 1including a universal device driver and a default
device setting program, wherein the imnformation processing
apparatus 1s configured to communicate with a first device
and a second device, and the device control program, when
executed, causes the mnformation processing apparatus to:
recerve a lirst request from the first user, the first request
representing designation of the first device;
alter recerving the first request from the first user, register
a first logical device associated with the first device
represented in the first request from the first user, the
registration being executed by one of the universal
device driver and the default device setting program; and

set the registered first logical device as a default device for
the first user in the operating system, the setting being
performed by the default device setting program;

recerve a second request from the second user, the second
request representing designation of the second device;

alter receiving the second request from the second user,
register the second device as a second logical device
associated with the second device represented in the
second request from the second user the registration
being executed by one of the universal device driver and
the default device setting program; and

set the registered second logical device as a default device

for he second user 1n the operating system, the setting,
being performed by the default device setting program.

14. The non-transitory storage medium according to claim
13,

wherein the device control program causes the information

processing apparatus to:

store 1n a storage unit, when receiving the first request
from the first user, first device information concerning
the first device; and

register in the operating system, when recerving the
second request from the second user different from
the first user after the first user logged off from the
operating system, the first logical device associated
with the first device indicated by the first device infor-
mation stored 1n the storage unit, and

wherein the default device setting program causes the

information processing apparatus to set the registered
first logical device as the default device for the first user
when the first user has logged 1n the operating system
again after the first user logged ofl from the operating
system.

15. The non-transitory storage medium according to claim
13,

wherein the registration 1s executed by the default device

setting program;

wherein the universal device driver requests the default

device setting program to register in the operating sys-
tem the first logical device and the second logical device
representing the first device and the second device
respectively; and

wherein, 1n response to the request from the universal

device dniver, the default device setting program regis-
ters the first logical device and the second logical device
representing the first device and the second device
respectively 1n the operating system.

16. The non-transitory storage medium according to claim
13, wherein the universal device driver includes at least one of
a printing function, a scanning function, and a faxing func-
tion.

17. A non-transitory storage medium storing therein a uni-
versal device driver that 1s configured to be executed in an
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information processing apparatus using an operating system
controllable by a first user device of a first user and a second
user device of the first user, wherein the information process-
ing apparatus 1s configured to communicate with a first device
and a second device, and the universal device driver, when
executed, causes the mnformation processing apparatus to:
receive a first request from the first user device, the first
request representing designation of the first device;
after receiving the first request from the first user device,
register a first logical device associated with the first
device represented 1n the first request from the first user
device; and
set the registered first logical device as a default remote
device for the first user device in the operating system:

receive a second request from the second user device, the
second request representing designation of the second
device;
after receiving the second request from the second user
device, register the second device as a second logical
device associated with the second device represented 1n
the second request from the second user device; and

set the registered second logical device as a default remote
device for the second user device 1n the operating sys-
tem.

18. The non-transitory storage medium according to claim
17, wherein the universal device driver includes at least one of
a printing function, a scanning function, and a faxing func-
tion.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Claims

In Column 18, Claim 13, Line 23:
Please delete “second user’” and insert --second user,--

In Column 18, Claim 13, Line 27:
Please delete ““tfor he second’ and insert --for the second--

In Column 19, Claim 17, Line 14:
Please delete “operating system:” and insert --operating system;--
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e cbatle X Zea

Michelle K. Lee
Director of the United States Patent and Trademark Office



	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

